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Abstract
Background: Maternal behaviours during pregnancy have short- and long-term consequences for maternal and
infant health. Pregnancy is an ideal opportunity to encourage positive behaviour change. Despite this, limited
information exists about the nature and content of lifestyle advice provided by healthcare professionals during
antenatal care. Pregnancy Risk Assessment Monitoring System (PRAMS) Ireland is based on the Centers for Disease
Control and Prevention (CDC) developed PRAMS that monitors maternal behaviours and experiences before, during
and after pregnancy. The aim of the study was to assess the prevalence of preventive health counselling during
pregnancy.
Methods: Secondary data analysis of the PRAMS Ireland study. Using hospital discharge records, a sampling frame
of 2424 mother-infant pairs was used to alternately sample 1212 women whom had recently given birth. Preventive
health counselling was defined as advice during antenatal care on smoking, alcohol, infant feeding and weight
gain. Self-reported maternal behaviours (smoking/alcohol cessation, gestational weight gain, infant feeding).
Univariate and multivariable analyses were conducted, adjusting for maternal characteristics.
Results: Among 718 women (61% response rate), the reported counselling rates were 84.8% for breastfeeding (n =
592), 48.4% for alcohol (n = 338), 47.6% for smoking (n = 333) and 31.5% for weight gain (n = 218). Women who
smoked pre–pregnancy (23.7%, n = 170) were more likely to receive counselling on its effects compared to non-
smokers (Adjusted Odds Ratio (AOR) 2.72 (95% Confidence Interval (CI), 1.84–4.02)). In contrast, women who did not
breastfeed (AOR 0.74, 95%CI 0.44–1.26) and those who reported alcohol consumption pre-pregnancy (AOR 0.94,
95%CI 0.64–1.37) were not more likely to receive counselling on these topics.
Conclusion: Pregnancy is an ideal opportunity to encourage positive behaviour change. Preventive health
counselling during pregnancy is not routinely provided and rates vary widely depending on the health behaviour.
This study suggests that additional strategies are needed to promote positive behaviour before and during the
unique opportunity provided by pregnancy.
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Introduction
Maternal behaviours during pregnancy, including smok-
ing, alcohol consumption and excessive gestational
weight gain, are associated with adverse pregnancy out-
comes [1, 2]. These modifiable behaviours also affect
subsequent maternal health and long-term offspring
health [3]. Maternal behaviours are also important at a
wider societal level [4]. Pregnancy is a potential teach-
able moment when the naturally changing health moti-
vations of women could be harnessed for long-term
behaviour change [5].
In Ireland, limited data exist on lifestyle behaviours
around the time of pregnancy. In contrast, in the United
States (US), population based surveillance of maternal
behaviours and experiences have been conducted since
1987 through the Centers Disease Control and Preven-
tion (CDC), Pregnancy Risk Assessment Monitoring Sys-
tem (PRAMS) surveillance programme [6]. In 2012,
PRAMS Ireland was established to address the lack of
population level data on key maternal behaviours and
experiences around the time of pregnancy [7].
PRAMS Ireland highlighted the high prevalence of
deleterious health behaviours; over 60% of women were
not adherent to recommendations during pregnancy
such as smoking cessation, alcohol abstinence and folate
use [8, 9]. Similarly, the Growing up in Ireland study re-
ported alcohol or smoking exposure during one in four
pregnancies [10]. Gestational weight gain (GWG) above
the recommended guidelines (Institute of Medicine
(IOM)) has been associated with increased risk of com-
plications, and women with a pre-pregnancy Body Mass
Index (BMI) > 25 kg/m2 are at a higher risk of gaining
weight above the guidelines [11]. Current estimates in
Ireland indicate that almost half of women have a pre-
pregnancy BMI > 25 kg/m2 [12]. A longitudinal cohort
study also showed that Ireland had higher rates of excess
GWG compared to participants in Australia and New
Zealand [13]. The benefits of breastfeeding are well doc-
umented and recently published literature identified
Ireland as having the lowest breastfeeding rates amongst
high-income countries [14, 15].
Antenatal care (ANC) involves frequent interaction
with pregnant women, providing health care profes-
sionals with an ideal opportunity to encourage behaviour
change and influence health behaviours [16–18]. During
pregnancy, women are more likely to under-estimate the
prevalence of unhealthy behaviours and therefore it is
important that all women receive advice on healthy be-
haviours [19]. In Ireland, a general practitioner in pri-
mary care and the local maternity hospital provide
standard ANC. It is provided free of charge to pregnant
women under the Maternity and Infant care scheme and
it is recommended that ANC is initiated before 12 weeks
[20]. However, despite a high burden of deleterious
health behaviours in Ireland, the nature and content of
preventive health counselling provided during ANC in
Ireland is not well characterized. This study aims to de-
scribe the nature, content and quality of preventive
health counselling during antenatal care and to compare
different risk groups using data from PRAMS Ireland.
Methods
Study design
PRAMS Ireland study was established in 2012 in Cork
University Maternity Hospital (CUMH) and has been
described in detail elsewhere [7, 21]. CUMH is a large
urban, obstetric hospital in Ireland, where approximately
9000 live births occur per year (12% of all Irish births).
Using hospital discharge records of live births at CUMH
from May 14th 2012 to August 18th 2012, a sampling
frame of 2424 mother-infant pairs was used to alter-
nately sample 1212 women whom had recently given
birth (women were approximately 2–9 months postpar-
tum). Stillbirths and neonatal deaths were excluded. The
questionnaire included socio-demographics, health be-
haviours and experiences before, during and after preg-
nancy. Eligible participants were sent an invitation letter
to the study followed by three surveys, a reminder letter
and text message.
Data
For this study, participants’ age was categorized into four
age groups: ≤29, 30–34, 35–39 and ≥ 40 years. Education
was classified into those with some third level education
(> 14 years) and those with first and second level educa-
tion only (≤14 years). Women’s ethnic or cultural back-
ground was grouped into either “Irish” or “Other” (other
white background, African, any other Black background,
Chinese or other Asian background). Women were clas-
sified as multiparous if they already had delivered one
child. Pre-pregnancy BMI was calculated based on self-
reported weight before pregnancy in kilograms (kg) and
height in meters (m) and categorized as underweight (<
18.5 kg/m2), normal (18.5–24.9 kg/m2), overweight or
obese (> 25 kg/m2). Women also reported their weight at
the end of pregnancy in kg and this was used to calcu-
late GWG. Unintended pregnancy was defined as a preg-
nancy that a woman wanted later (mistimed) or did not
want at any time (unwanted).
Preventive health counselling
The World Health Organization state that counselling
and education are key components of ANC [22]. To de-
termine the extent of preventive counselling provided,
participants were asked: “During any of your antenatal
care visits did a doctor, nurse, midwife or other health-
care professional talk with you about any of the things
listed below?” Responses included the risks of smoking,
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alcohol, medication use, illegal drug use, appropriate
weight gain, nutrition/diet, breast-feeding and seat-
belt use. The quality of ANC in this study was de-
fined as the occurrence of counselling by a health
care professional on the topics listed above, as re-
ported by the participants. All health care profes-
sionals who come in contact with pregnant women
during their pregnancy have the opportunity to pro-
vide counselling, these include midwives, pharmacists,
public health nurses and doctors. This is one of the
quality indicators of ANC to all pregnant women pre-
viously reported in the literature [23].
Maternal behaviours
Positive maternal behaviours were classified according to
recommendations from the Institute of Obstetricians
and Gynaecologists in Ireland, Royal College of Physi-
cians of Ireland and the Health Service Executive [24].
These included not smoking before or during pregnancy,
not consuming alcohol during pregnancy, avoiding ex-
cessive weight gain and breastfeeding.
Smoking cessation was defined as use during the 3
months before pregnancy but the absence of use dur-
ing the last 3 months of pregnancy. Cessation of alco-
hol was defined as use during the 3 months before
pregnancy but the absence of use during the last 3
months of pregnancy. GWG was classified according
to IOM guidelines utilizing the self-reported height,
pre-pregnancy weight and weight at the end of preg-
nancy values and converting these to BMI [25].
Breastfeeding was classified as those who initiated
breastfeeding and those that did not; women who
were recommended not to breastfeed (e.g. health/
medication reasons) were excluded from this analysis.
Analysis
Analyses were conducted using Stata v12. Descriptive
analyses were performed to examine the socio-
demographics, reported health behaviours (during the 3
months prior to pregnancy and during pregnancy) and
the provision of preventive health counselling. Variation
in denominators occurred due to incomplete survey data
in some sections. Rates of missing data were generally
low (< 5%) with the exception of the values required to
calculate gestational weight gain, which had 287 missing
participants (39.97%).
Univariate and multivariable analyses were conducted
to assess whether those women with a need of counsel-
ling received counselling for their specific health
behaviour, controlling for maternal characteristics (age,
marital status, education, ethnicity, parity, health insur-
ance). Missing variables were excluded from multivari-
able analyses.
Results
Of the 718 women participating in the study (response
rate 61%), 23.3% (n = 167) were aged < 29 years, 71.1%
(n = 510) were aged 30–39, and 5.6% (n = 40) were aged
≥40 years. Most women had a third level education
(82.3%, n = 587), were multiparous (60.0%, n = 431) and
were white Irish ethnicity (80.7%, n = 571). Most preg-
nancies were planned (80.8%, n = 579). The average time
of questionnaire completion was 4.6 months post-
partum and ranged from two to 9 months.
The prevalence of negative maternal behaviours pre-
pregnancy was high. Most women reported alcohol
consumption in the 3 months before pregnancy (75.9%,
n = 545) and almost one in four women were smokers
(23.7%, n = 170). Over a quarter of the women (28.1%,
n = 202) were overweight/obese pre-pregnancy and
27.2% (n = 195) did not intend to breastfeed (Table 1).
The percentage of women that reported preventive
health counselling during antenatal care varied widely
(Fig. 1). The highest reported counselling rates were on
the topics of breast-feeding (84.8%, n = 592, 95% Confi-
dence Interval (CI) 82.2–87.5) and contraception post-
partum (64.9%, n = 453, 95% CI 61.4–68.4). Participants
reported lower rates of counselling on the effects of smok-
ing (47.6%, n = 333, 95% CI 43.9–51.3), alcohol (48.4%,
n = 338, 95% CI 44.7–52.1), appropriate weight gain
(31.5%, n = 219, 95% CI 28.0–34.9), safe medications
(57.1%, n = 399, 95%CI 53.4–60.8), illegal drugs (25.0%,
n = 173, 95%CI 21.7–28.2) and seat belt use (18.6%, n =
130, 95%CI 15.7–21.5). The characteristics of those who
received counselling are shown in Table 2.
The majority of women adopted healthy behaviours
during pregnancy, however a third of pre-pregnancy
smokers continued smoking during their pregnancy
(31.8%, n = 54) and 40% (n = 213) of women reported
consuming alcohol in the third trimester.
Table 3 shows the factors associated with receiving
antenatal counselling on specific health behaviours.
Women with private health insurance (29.4% vs 55.3%,
AOR 0.54, 95%CI 0.36–0.80) and multiparous women
(43.2% vs 56.1%, AOR 0.62, 95%CI 0.45–0.87) were less
likely to receive counselling on the effects of alcohol
during pregnancy. Smokers were more likely to receive
counselling on the effects of smoking (67.7%) compared
to non-smokers (39.8%, AOR 2.72, 95%CI 1.84–4.02).
Women who continued to smoke during pregnancy
were more likely to receive counselling on its effects
(83.3% vs 16.4%, OR 5.28 95%CI 2.38–11.74, p < 0.05)
than women who had ceased smoking. However, women
were no more likely to receive counselling on alcohol
use whether they reported alcohol use before pregnancy
(47.5% vs 51.0%, AOR 0.94, 95%CI 0.64–1.37), during
pregnancy (third trimester) (42.1% vs 51.0%, AOR 0.84,
95%CI 0.58–1.22) or discontinued consuming alcohol
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during pregnancy (50.5% vs 42.7%, AOR 1.19, 95%CI
0.82–1.74). Women with a pre-pregnancy BMI of > 25
kg/m2 were no more likely to receive counselling on ap-
propriate weight gain (28.9% vs 31.8%, AOR 0.89, 95%
CI 0.56–1.39) than those with a pre-pregnancy BMI of
≤25 kg/m2 (Table 3).
Discussion
This study provides valuable information about the
prevalence and quality of preventive health counselling
during antenatal care in Ireland. Counselling rates varied
widely depending on the health topic and were not al-
ways directed at those in most need of the advice.
Breast-feeding counselling rates were similar when
compared to US PRAMS data published in 2013 (83%
versus 84.8% in this study) [18]. However, counselling
rates on all other topics were lower in this study com-
pared to the US where rates were > 70% for many topics.
Our results also show that demographic factors and so-
cioeconomic factors influence the prevalence of prevent-
ive health counselling. Women under 30 years were
significantly more likely to receive counselling on smok-
ing and appropriate weight gain compared to older
women. Multiparous women and those with private
health insurance were less likely to receive advice re-
garding alcohol.
It has been shown that counselling regarding weight
gain is not seen as a priority for health care providers
and is a difficult topic to discuss [26]. Qualitative re-
search highlights that pregnant women would like more
advice on appropriate GWG and exercise during preg-
nancy [27]. Guidelines in Ireland recommend that
women with a pre-pregnancy BMI > 25 kg/m2 should re-
ceive pre-pregnancy dietary counselling to reduce weight
prior to conception to minimise the associated risks dur-
ing pregnancy [24]. However, there is a lack of evidence
of the success of such health promotion pre-pregnancy,
and often women do not present to health care profes-
sionals until after conception [28]. It has also been iden-
tified that some women perceive pregnancy as a time to
be less rigid with their dietary and activity regimes which
suggests that lifestyle counselling during pregnancy
could be beneficial [29]. Excess GWG (above the IOM
guidelines) is associated with post-partum weight reten-
tion long-term which can have life-long health implica-
tions for both mother and offspring [30, 31].
The majority of women quit smoking (68.4%) and al-
cohol (59.8%) during pregnancy in our study. However,
despite the known negative effects of smoking, one third
of the participants who smoked pre-pregnancy contin-
ued to smoke during their pregnancy. The prevalence of
alcohol consumption during pregnancy was higher than
the prevalence of smoking, despite Irish guidelines
recommending abstinence from alcohol throughout
pregnancy [32]. Women have reported the lack of clear
and consistent advice from health care professionals
Fig. 1 Percentage of participants reporting preventive health counselling by topic
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regarding the use of alcohol [33]. Until recently, rec-
ommendations in the United Kingdom suggested that
low levels of alcohol were unlikely to be harmful but
new guidelines state that there is insufficient evidence
to support the safety of any level of alcohol during
pregnancy [34, 35]. Recent US guidelines advise ab-
stinence for women planning pregnancy, they also
recommend that all women who drink alcohol and
are sexually active should be recommended suitable
contraception in order to reduce risk of foetal alcohol
spectrum disorders [36].
The odds of receiving specific preventive health coun-
selling was not greater for women who reported alcohol
use, a pre-pregnancy BMI > 25 kg/m2 or those who did
not breastfeed. Women who continued to smoke were
more likely to receive counselling on its effects, indicat-
ing that additional strategies are required. This is in con-
trast to the US PRAMS data, where smokers and those
who consumed alcohol pre-pregnancy were more likely
to receive counselling on these specific topics [18].
Counselling rates regarding breastfeeding were found
to be high but given the low rates of breast-feeding,
counselling needs to be supplemented particularly post-
partum. Research has indicated that the most effective
interventions are supporting mothers at home and in
their communities [37]. Also, there appears to be a cul-
tural barrier in the uptake of breastfeeding. Only seven
non-Irish women (5.0%) did not initiate breastfeeding in
comparison to 32.4% of Irish women in the study. It has
been shown that rates of breastfeeding amongst immi-
grants to Ireland decline the longer they are resident in
Ireland indicating that negative attitudes exist in Irish
society towards breastfeeding [38].
Smoking cessation before 15 weeks gestation reduces
the risk of low birth weight to those of non-smokers
[39]. Providing incentives has been shown to be most
Table 3 Adjusted odds ratios of receiving antenatal counselling regarding health behaviours
Smoking counselling
AOR (95%CI)
Alcohol use counselling
AOR (95% CI)
Weight gain counselling
AOR (95% CI)
Breast-feeding counselling
AOR (95% CI)
Age (Reference: 26–30)
< 30 1.83 (1.17–2.87)* 1.26 (0.80–1.96) 1.14 (1.58–2.23)* 2.05 (1.00–4.21)
35–39 1.02 (0.70–1.48) 0.94 (0.65–1.37) 1.55 (0.94–2.55) 0.64 (0.38–1.07)
> 40 0.70 (0.33–1.46) 0.51 (0.24–1.09) 1.50 (0.61–3.68) 0.42 (0.17–0.98)*
Marital status (Reference: Single)
Married 0.97 (0.53–1.78) 0.86 (0.46–1.59) 0.32 (0.14–0.76)* 1.56 (0.66–3.69)
Education (Reference: Primary/Secondary)
Third level 0.76 (0.48–1.20) 0.73 (0.47–1.16) 1.48 (0.75–2.92) 1.04 (0.54–2.01)
Ethnicity (Reference: Non-Irish)
Irish 1.03 (0.67–1.60) 1.04 (0.67–1.62) 1.25 (0.32–4.84) 3.27 (1.92–6.50)*
Parity (Reference: 0)
1+ 0.76 (0.55–1.06) 0.62 (0.45–0.87)* 0.69 (0.44–1.08) 1.08 (0.67–1.73)
Insurance (Reference: Public)
Private 0.73 (0.49–1.09) 0.54 (0.36–0.80)* 1.36 (0.76–2.41) 0.72 (0.40–1.29)
Smoking (Reference: Non-smoker) – – –
3 Months pre-pregnancy 2.72 (1.84–4.02)*
Third trimester 5.28 (2.38–11.74)*
Quit during pregnancy 0.51 (0.18–1.45)
Alcohol use (Reference: None) – – –
3 Months pre-pregnancy 0.94 (0.64–1.37)
Third trimester 0.84 (0.58–1.22)
Quit during pregnancy 1.19 (0.82–1.74)
Weight gain (Reference: GWG within
IOM guidelines)
GWG outside IOM guidelines
– – 1.13 (0.72–1.77) –
Infant feeding (Reference:
Breastfeeding)
Stated intent to bottle-feed
– – – 0.74 (0.44–1.26)
*p < 0.05; AOR adjusted odds ratio, CI confidence interval
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successful in smoking cessation and is a promising area
of further research [40, 41]. Currently, smoking cessation
services are available nationally but specific training on
providing counselling during pregnancy is not provided
to those who have frequent interaction with pregnant
women [42]. A Cochrane review in 2013 found that brief
interventions involving opportunistic advice, discussion
and encouragement have been shown to increase smok-
ing cessation rates [43].
This is the first study in Ireland to examine the preva-
lence of preventive health counselling in Ireland. Validated
methodology was used based on a CDC surveillance pro-
grammed in the US and participants were representative
of the Irish birth profile.
The variable prevalence of preventive health counselling
during pregnancy in Ireland was demonstrated and also
the prevalence of maternal behaviours at two separate
time points (before and during pregnancy) showed high
rates of negative health behaviours. This information will
be used to target future public health initiatives in this
area as there is substantial room for improvements.
PRAMS data are self-reported, collected 2–9 months
post-partum, and therefore subject to recall bias. The
quality of the study is dependent on the ability of partici-
pants to recall the counselling they received and their
behaviour before and during pregnancy. The under-
reporting of alcohol use and smoking during pregnancy
due to social desirability bias is also a possibility as
women may not want to disclose behaviours known to
be harmful. Subjective measurements of weight used in
this study are also likely to be under-estimates. A study
in a similar population with objective measures of weight
pre and post pregnancy found a higher rate of GWG
above the IOM guidelines (43%) compared to 35% found
in this study [11].
Counselling is a complex process and its effectiveness
may be dependent on the experience and training of the
provider. No information on who provided the advice
during ANC was obtained in this study. Mandatory
training in the delivery of counselling during ANC is
currently not provided to health care professionals.
There were no data available on the number of ante-
natal visits of each participant, which may have influenced
the receipt of counselling. However, the number of ANC
visits has been shown to have no association with im-
proved ANC delivery [44]. It was not possible to classify
participants’ need for counselling for other health issues
such as exercise due to lack of relevant survey data.
PRAMS in the US has influenced public health policies
by providing evidence for the benefits of initiatives in
many areas such as folic acid use, pre-conception plan-
ning and smoking cessation [45]. Changes to workplace
conditions conducive to breastfeeding in the US were
shown to increase initiation rates in breastfeeding using
data collected from PRAMS [46]. However, behaviour
change is a complex process and health promotion of
positive behaviours requires a multi-faceted approach.
Current guidelines are broad in their focus and do not
provide incentives to health care professionals to moni-
tor maternal behaviour during pregnancy. All health care
professionals are responsible for providing education,
but this has led to non-standardised practises and is
likely a cause of the low rates of counselling reported.
There are multiple factors that influence behaviour.
This study raises questions about how future initiatives
should be delivered when promoting positive maternal
behaviours during pregnancy. However, assessing the in-
dividual’s need for advice may improve the effectiveness
of counselling as shown in other studies [17, 18]. Health
promotion advice provided early in the pregnancy or
pre-pregnancy has the greatest potential to positively in-
fluence maternal behaviours [47, 48]. Pre-pregnancy
counselling rates are known to be much lower than dur-
ing pregnancy [49].
Training and education is also required so that all
health care professionals, both in primary and secondary
care, provide consistent and tailored messages before
and throughout pregnancy to provide a continuum of
care. Support services are required post-partum to im-
prove breastfeeding rates. Women who positively change
their behaviour should also be followed up post-partum
to encourage the continuing benefits of their healthy be-
haviours such as smoking cessation.
Conclusion
Pregnancy is an ideal opportunity to encourage positive
behaviour change. Preventive health counselling during
pregnancy is not routinely provided despite pregnant
women reporting potential harmful behaviours. Counsel-
ling rates vary widely depending on the health behaviour
and patient demographics. This information is vital to
target future public health initiatives in this area as there
is substantial room for improvements, including risk as-
sessment and standardised counselling before and dur-
ing ANC. This study suggests that additional strategies
are needed to promote positive behaviour before and
during the unique opportunity provided by pregnancy.
Abbreviations
ANC: Antenatal care; AOR: Adjusted Odds Ratio; BMI: Body Mass Index;
CDC: Centers for Disease Control and Prevention; CI: Confidence Interval;
CUMH: Cork University Maternity Hospital; GWG: Gestational weight gain;
IOM: Institute of Medicine; PRAMS: Pregnancy Risk Assessment Monitoring
System; US: United States
Acknowledgements
We would like to thank all of the women involved in the study for their
cooperation.
Murphy et al. BMC Pregnancy and Childbirth           (2020) 20:98 Page 8 of 10
Authors’ contributions
MM performed the data analysis and wrote the first draft of the article,
applied critical revisions to the article based on other co-author
recommendations, and approved the final version for publication. PMK,
LMOK, PC, RG and SMH were involved in the study design, assisted in
interpretation of the data, reviewed and revised the manuscript and
approved the final version for publication.
Funding
PRAMS was conducted with both the administrative and financial support of
the National Perinatal Epidemiology Centre, Cork and staff of Cork University
Maternity Hospital and with assistance from Health Research Board (HRB) in
Ireland under Grant No. PHD/2007/16 and No. SS 2015/1539. The funding
body had no involvement in the design of the study, the collection, the
analyses and interpretation or the manuscript.
Availability of data and materials
The questionnaire and datasets used are available from the corresponding
author on request.
Ethics approval and consent to participate
The Clinical Research Ethics Committee of the Cork Teaching Hospitals
provided ethical approval for this study and written consent was obtained
from participants.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1School of Medicine, University College Cork, Cork, Ireland. 2Department of
Epidemiology and Public Health, University College Cork, Western Gateway
Building, Cork, Ireland. 3Bristol Medical School, Oakfield House, MRC
Integrative Epidemiology Unit at the University of Bristol, Oakfield Grove,
Bristol BS8 2BN, UK. 4National Perinatal Epidemiology Centre, Cork University
Maternity Hospital, Wilton, Cork, Ireland.
Received: 21 September 2018 Accepted: 21 January 2020
References
1. Stotland NE, Hopkins LM, Caughey AB. Gestational weight gain,
Macrosomia, and risk of cesarean birth in nondiabetic Nulliparas. Obstet
Gynecol. 2004;104(4):671–7.
2. O’Leary CM, Nassar N, Kurinczuk JJ, Bower C. The effect of maternal alcohol
consumption on fetal growth and preterm birth. BJOG Int J Obstet
Gynaecol. 2009;116(3):390–400.
3. Li C, Goran MI, Kaur H, Nollen N, Ahluwalia JS. Developmental trajectories of
overweight during childhood: role of early life factors. Obesity. 2007;15(3):
760–71.
4. Koletzko B, Brands B, Chourdakis M, Cramer S, Grote V, Hellmuth C,
Kirchberg F, Prell C, Rzehak P, Uhl O, et al. The power of programming and
the EarlyNutrition project: opportunities for health promotion by nutrition
during the first thousand days of life and beyond. Ann Nutr Metab. 2014;
64(3–4):187–96.
5. Phelan S. Pregnancy: a “teachable moment” for weight control and obesity
prevention. Am J Obstet Gynecol. 2010;202:135 e131 - e138.
6. Centers for Disease Control and Prevention. Pregnancy Risk Assessment
Monitoring System [http://www.cdc.gov/prams/] Accessed on 2nd
September 2019.
7. O'Keeffe L, Kearney P, Greene R. Surveillance during pregnancy: methods
and response rates from a hospital based pilot study of the pregnancy risk
assessment monitoring system in Ireland. BMC Pregnancy Childbirth. 2013;
13(1):180.
8. O'Keeffe LM, Dahl DL, Murphy M, Greene RA, Harrington JM, Corcoran P,
Kearney PM. Positive lifestyle changes around the time of pregnancy: a
cross-sectional study. BMJ Open. 2016;6(5):e010233.
9. O'Keeffe LM, Kearney PM, McCarthy FP, Khashan AS, Greene RA, North RA,
Poston L, McCowan LME, Baker PN, Dekker GA, et al. Prevalence and
predictors of alcohol use during pregnancy: findings from international
multicentre cohort studies. BMJ Open. 2015;5(7):e006323.
10. Department of Children and Youth Affairs. Growing up in Ireland: Maternal
Health Behaviours and Child Growth in Infancy [http://www.growingup.ie/
fileadmin/user_upload/documents/Maternal_Health_Report/GUI_Infant_
Maternal_Health_4_web.pdf] Accessed on 19th July 2019.
11. Walsh JM, McGowan CA, Mahony RM, Foley ME, McAuliffe FM. Obstetric
and metabolic implications of excessive gestational weight gain in
pregnancy. Obesity. 2014;22(7):1594–600.
12. Fattah C, Farah N, Barry SC, O'Connor N, Stuart B, Turner MJ. Maternal
weight and body composition in the first trimester of pregnancy. Acta
Obstet Gynecol Scand. 2010;89(7):952–5.
13. Restall A, Taylor RS, Thompson JMD, Flower D, Dekker GA, Kenny LC, Poston
L, McCowan LME. Risk factors for excessive gestational weight gain in a
healthy, Nulliparous Cohort. J Obesity. 2014;2014:9.
14. Victora CG, Bahl R, Barros AJD, França GVA, Horton S, Krasevec J, Murch S, Sankar
MJ, Walker N, Rollins NC. Breastfeeding in the 21st century: epidemiology,
mechanisms, and lifelong effect. Lancet. 2016;387(10017):475–90.
15. Hoddinott P, Tappin D, Wright C. Breast feeding. BMJ. 2008;336(7649):881–7.
16. Asbee SM, Jenkins TR, Butler JR, White J, Elliot M, Rutledge A. Preventing
excessive weight gain during pregnancy through dietary and lifestyle
counseling: a randomized controlled trial. Obstet Gynecol. 2009;113(2 Pt 1):
305–12.
17. Jones-Webb R, McKiver M, Pirie P, Miner K. Relationships between physician
advice and tobacco and alcohol use during pregnancy. Am J Prev Med.
1999;16(3):244–7.
18. Krans EE, Davis MM, Schwarz EB. Psychosocial risk, prenatal counseling and
maternal behavior: findings from PRAMS, 2004–2008. Am J obstetrics
Gynecol. 2013;208(2):141 e141–141. e147.
19. Shipton D, Tappin DM, Vadiveloo T, Crossley JA, Aitken DA, Chalmers J.
Reliability of self reported smoking status by pregnant women for
estimating smoking prevalence: a retrospective, cross sectional study. BMJ.
2009;339(b4347).
20. Kennedy P. Healthcare reform: maternity service provision in Ireland. Health
Policy. 2010;97(2):145–51.
21. O’Keeffe LM, Kearney PM, Greene RA. Pregnancy risk assessment monitoring
system in Ireland: methods and response rates. Matern Child Health J. 2014;
19(3):480–6.
22. Di Mario SBV, Gori G, Spettoli D. What is the effectiveness of antenatal care?
(Supplement). Copenhagen: WHO Regional Office for Europe (Health
Evidence Network report); 2005.
23. Bollini P, Quack-Lötscher K. Guidelines-based indicators to measure quality
of antenatal care. J Eval Clin Pract. 2013;19(6):1060–6.
24. Health Services Executive Ireland. Clinical practice guideline: nutrition for
pregnancy: guideline No.27 [http://www.rcpi.ie/content/docs/000001/11
80_5_media.pdf] Accessed on 22nd July 2019.
25. Institute of Medicine (US) and National Research Council (US) Committee to
Reexamine IOM Pregnancy Weight Guidelines. National Research Council.
Weight Gain During Pregnancy: Reexamining the Guidelines. In: Rasmussen
KMYA, editor. Committee to Reexamine IOM Pregnancy Weight Guidelines.
Washington (DC): National Academies Press (US); 2009.
26. Willcox J, Campbell K, van der Plight P, Hoban E, Pidd D, Wilkinson S. Excess
gestational weight gain: an exploration of midwives’ views and practice.
BMC Pregnancy Childbirth. 2012;12(1):102.
27. Stengel MR, Kraschnewski JL, Hwang SW, Kjerulff KH, Chuang CH. “what my
doctor Didn't tell me”: examining health care provider advice to overweight
and obese pregnant women on gestational weight gain and physical
activity. Womens Health Issues. 2012;22(6):e535–40.
28. Whitworth M, Dowswell T. Routine pre-pregnancy health promotion for
improving pregnancy outcomes. Cochrane Database Syst Rev. 2009;(4):CD007536.
29. Padmanabhan U, Summerbell CD, Heslehurst N. A qualitative study
exploring pregnant women’s weight-related attitudes and beliefs in UK: the
BLOOM study. BMC Pregnancy Childbirth. 2015;15:99.
30. Siega-Riz AM, Viswanathan M, Moos M-K, Deierlein A, Mumford S, Knaack J,
Thieda P, Lux LJ, Lohr KN. A systematic review of outcomes of maternal
weight gain according to the Institute of Medicine recommendations:
birthweight, fetal growth, and postpartum weight retention. Am J
Obstetrics Gynecol. 2009;201(4):339.e331–14.
31. Oken E, Rifas-Shiman S, Field A, Frazier A, Gillman M. Maternal gestational
weight gain and offspring weight in adolescence. Obstet Gynecol. 2008;112:
999–1006.
Murphy et al. BMC Pregnancy and Childbirth           (2020) 20:98 Page 9 of 10
32. Health Service Executive Ireland. Alcohol and Pregnancy guide [https://
www.hse.ie/eng/services/news/alcohol-and-pregnancy-guide.pdf] Accessed
on 12th July 2019.
33. Raymond N, Beer C, Glazebrook C, Sayal K. Pregnant women's attitudes
towards alcohol consumption. BMC Public Health. 2009;9(1):1–8.
34. National Institute for Health and Care Excellence: Antenatal care: routine
care for healthy pregnant women: NICE clinical guidelines 62. In.; 2008.
35. Department of Health UK. How to keep health risks from drinking alcohol
to a low level: public consultation on proposed new guidelines [https://
www.gov.uk/government/uploads/system/uploads/attachment_data/file/4
89796/CMO_alcohol_guidelines.pdf] Accessed on 17th July 2019.
36. Centers for Disease Control and Prevention. Alcohol and Pregnancy [http://
www.cdc.gov/vitalsigns/fasd/infographic.html] Accessed on 22nd August 2018.
37. Rollins NC, Bhandari N, Hajeebhoy N, Horton S, Lutter CK, Martines JC, Piwoz
EG, Richter LM, Victora CG. Why invest, and what it will take to improve
breastfeeding practices? Lancet. 387(10017):491–504.
38. Nolan A, Layte R. The ‘healthy immigrant effect’: breastfeeding behaviour in
Ireland. European J Public Health. 2014;25(4):626–31.
39. McCowan LME, Dekker GA, Chan E, Stewart A, Chappell LC, Hunter M, Moss-
Morris R, North RA. Spontaneous preterm birth and small for gestational
age infants in women who stop smoking early in pregnancy: prospective
cohort study. BMJ. 2009;338:b1081.
40. Tappin D, Bauld L, Purves D, Boyd K, Sinclair L, MacAskill S, McKell J, Friel B,
McConnachie A, de Caestecker L, et al. Financial incentives for smoking
cessation in pregnancy: randomised controlled trial. BMJ. 2015;350:h134.
41. Chamberlain C, O'Mara-Eves A, Porter J, Coleman T, Perlen SM, Thomas J,
McKenzie JE. Psychosocial interventions for supporting women to stop
smoking in pregnancy. Cochrane Database Syst Rev. 2017;(2):CD001055.
42. Health Service Executive Ireland. National Standard for Tobacco Cessation Support
Programme [http://www.hse.ie/cessation/] Accessed on 4th August 2018.
43. Stead Lindsay F, Buitrago D, Preciado N, Sanchez G, Hartmann-Boyce J,
Lancaster T. Physician advice for smoking cessation. Cochrane Database Syst
Rev. 2013;(5):CD000165.
44. Walker DS, McCully L, Vest V. Evidence-based prenatal care visits: when less
is more. J Midwifery Women’s Health. 2001;46(3):146–51.
45. Centers for Disease Control and Prevention. PRAMS Data to Action Success
Stories [http://www.cdc.gov/prams/dta-successstories.html] Accessed on 4th
Sepember 2019.
46. Hawkins S, Stern A, Gillman M. Do state breastfeeding laws in the USA
promote breast feeding? J Epidemiol Community Health. 2013;67(3):250–6.
47. Wilkinson SA, McIntyre HD. Evaluation of the ‘healthy start to pregnancy’
early antenatal health promotion workshop: a randomized controlled trial.
BMC Pregnancy Childbirth. 2012;12:131.
48. Moos M-K, Dunlop AL, Jack BW, Nelson L, Coonrod DV, Long R, Boggess K,
Gardiner PM. Healthier women, healthier reproductive outcomes:
recommendations for the routine care of all women of reproductive age.
Am J Obstetrics Gynecol. 2008;199(6 Suppl 2):S280–9. https://doi.org/10.
1016/j.ajog.2008.08.060.
49. Williams L, Zapata LB, D’Angelo DV, Harrison L, Morrow B. Associations
between preconception counseling and maternal behaviors before and
during pregnancy. Matern Child Health J. 2012;16(9):1854–61.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Murphy et al. BMC Pregnancy and Childbirth           (2020) 20:98 Page 10 of 10
